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Abstract 
This paper presented a survey and analysis of elderly people travel behaviour in Changchun, China, including the 
different gentle elderly people s trip frequency per day, trip purpose, and mode choice. Then compared the 
difference between developing countries and developed countries on elderly people travel behaviour, as well as 
analyzed the reason of these phenomena. With the goal to improve elderly people s mobility and 
comfortableness, this paper also discussed three kinds of urban passenger transport management policy measures, 
including the combination with land use, the improvement of sidewalk and other transport infrastructure, and the 
accessibility of public transport services. This research could provide more effective and suitable transport 
management policy measures to accommodate the elderly people era, and so contribute to sustainable transport 
development in city. 
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1. Introduction 
The number of elderly people around the world is increasing at an unprecedented rate, not only in the 
developed/industrialized countries, but also in the developing countries, such as China, India and Brazil. The two 
main reasons of this increasing are the Baby-Boom  after World War II and the decreasing death rates at older 
ages (Kinsella and He, 2009). The transport policymakers need to understand the characteristics of elderly people, 
their travel behavior, and their demand on transport service. There exist differences between elderly people and 
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other younger population on travel behavior, such as driving, mode choice, physical conditions, and son on; so 
the elderly people driving and their travel behavior has become a more concerned research field.  
Around the world research on the elderly people s travel behavior has been paid more attention from Carp 
(1971), and recently the field of elderly people travel behavior research are mainly in the developed/industrialized 
country, such as in USA (Clarke et al. 2009), England (Schmöcker et al. 2008), Canada (Newbold et al. 2005), 
Austria (Cole et al. 2010) and Japan (Arai et al. 2011). Although urban elderly people travel behavior has 
attracted more attention, these studies do not pay much attention on the developing countries. At present only 
Pettersson & Schmöcker (2010) and Zhang et al. (2007) analyzed the elderly people s travel behavior in the 
Philippines and China, respectively. But in these researches, they did not analyze the difference of the elderly 
people s travel behavior in the developing and the developed countries. 
China as the biggest developing country around the world, and a fact is that both the absolute number and 
proportion of elderly people are rising in China. According to the 6th China national census in November 2010, 
the ageing population over 60 years old reached 177 million, making up 13.26 percent of the total population with 
about 1.34 billion, compared to 10.33 percent in 2000 (Facts and Details, 2011). We should consider this huge 
amount elderly people s travel behavior, and take account the elderly people s travel behavior in to mind and 
create a more environmental, convenient, and comfortable transport system for them. 
This paper attempts to fill some of these research gaps and find some reasons on this. This paper first presents 
a survey of elderly people travel behavior in Changchun, China, and then compares the difference between the 
developing countries and the developed countries on elderly people travel behavior, as well as provides more 
effective and suitable transport management policy measures to accommodate the elderly people era.  
The structure of this paper is as follow. Section 2 provides the elderly people s travel behavior survey and 
analysis. In Section 3, we compare the difference among different countries and explore the reasons. Section 4 is 
the discussions. And in Section 5, we present the conclusion of this paper.  
2. Introduction The Elderly People s Travel Behavior Survey and Analysis of Changchun City 
2.1. The basic information of Changchun 
Changchun, the capital of Jilin province, is located in the northeast of China, in the central of Jilin province. 
The total area of Changchun is 20, 604 km2 and its downtown municipal area covers 4, 906 km2, which is the 
ninth biggest city in China. In 2010 the population of Changchun is 3,628 thousands. 
Table 1 Socioeconomic characteristics of Changchun elderly people (N=2723 samples) 
Attribute Range Number Percentage (%) 
Gender Male 1 416 52.00 
 Female 1 307 48.00 
Age group 61-65 1 079 39.62 
 66-70 904 33.20 
 71-75 474 17.41 
 >76 266 9.77 
Car license ownership Do not own 2 669 98.02 
 Own 54 1.98 
Profession Worker 229 8.41 
 Retiree 2 494 91.59 
Data source: Harbin Institute of Technology. (2008) The Report of Changchun City Residents Travel Survey Analysis. 2008. 
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The survey of Changchun resident daily travel was carried out on 17 April, 2008, and it included information 
on the basic socioeconomic characteristics, daily travel purpose, departure time, mode choice, and trip frequency. 
The total number of survey respondents is 39,743 and the elderly people s amount is 2 723 (age greater than 60) 
in this daily survey. Table 1 shows the socioeconomic characteristics of the elderly people.  
2.2.  The elderly travel pattern difference with other age groups 
First we compared the travel pattern difference between the elderly people and other age groups people, 
including the travel mode share, trip purpose, average trip time and daily trip frequency. Figure 1 shows the detail 
of all the  travel mode share. Comparing with young people, elderly people travel most by walk, then 
PT and bicycle, the use of motor car is less than other age groups people. With age grows, old people gradually 
give up the higher ability and physical requirements of transportation mode, such as motor cars and bicycles, 
while they emphasis on walking and public transport.  
In order to compare the different age groups people s trip purpose, we calculate the distribution of trip purpose 
(except the go to home purpose). As shown in Table 2, comparing with young people, older people travel purpose 
has less work, and more shopping, entertainment and physical training, and go to visit friends/ doctors. Combing 
with Table 1, we can find more than 91 percent of the elderly people are retired, so they have more relaxation 
time to spend on shopping, physical training and visiting friends. Also from Table 2, we can find that, the trip 
purpose for shopping and entertainment and physical training are increasing with people s age growing older.  
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Fig.1. All ranges of the ages travel mode share in Changchun city in 2008 
Table 2.  Survey results of all ranges of the ages trip purpose (%) 
Age  work school shopping entertainment and physical training visiting friends hospital home else total 
6-15 0 48.62 2.74 1.23 0.83 0.45 44.55 1.58 100.0 
16-20 7.96 35.38 4.91 1.89 3.05 0.67 43.59 2.56 100.0 
21-25 26.91 6.27 11.31 2.86 4.48 1.24 41.64 5.3 100.0 
26-30 32.05 0.88 11.14 2.92 5.53 1.2 41.79 4.49 100.0 
31-40 30.83 0.77 11.59 2.68 6.51 1.47 41.36 4.8 100.0 
41-50 28.15 0.7 12.79 3.55 5.89 1.85 41.81 5.25 100.0 
51-60 17.67 0.36 18.37 6.26 6.48 2.43 42.24 6.17 100.0 
>60 3.76 0.18 21.41 11.35 8.37 3.73 43.55 7.65 100.0 
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2.3.  The elderly travel pattern difference with gender 
From the survey, we can find that the male older people s average number of trips per day of is 0.108 trips per 
day higher than female. Male has higher proportion in 3 trips and 4 trips per day, but lower in other situation (see 
Table 3). This situation is similar with the research of OECD (2001), which found that gender has different trips 
rate and female travel less than male, the reason is male hold more car driving license than female. But in China, 
the private car ownership is low, especially in old people, as shown in Table 1; the elderly people s car license 
ownership is less than 2 percentages. So the car driving license hold rate is not the reason of the difference 
between male and female elderly people. 
The survey also presented the detail of the elderly people s different trip purpose, we can easily find that 
males have a higher trip frequency in work and entertainment and physical training than the females; on the 
contrary, females have a higher trip frequency in shopping than males. 
Table 3. Elderly people s daily trip frequency statistics (age > 60) 
Category 
Total Male Female 
Sample Percent (%) Sample Percent (%) Sample Percent (%) 
Total survey residents (age 60+) 2723 100 1416 52 1307 48 
0 trips per day 47 1.73 21 1.48 26 1.99
1 trips per day 147 5.40 75 5.30 72 5.51
2 trips per day 1504 55.23 748 52.82 756 57.84
3 trips per day 292 10.72 158 11.16 134 10.25
4 trips per day 681 25.01 391 27.61 290 22.19
5 trips per day 17 0.62 8 0.56 9 0.69
6 trips per day 35 1.29 15 1.06 20 1.53
Average number of trips per day  2.589  2.641  2.533  
2.4. The elderly travel pattern difference  
61-65 66-70 71-75 >75
Male 2.690 2.618 2.656 2.493 
Female 2.589 2.549 2.500 2.289 
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Fig. 2 Different age group elderly people s daily trip frequency in Changchun 
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In this part, we have divided the elderly people into four age groups, and analyzed the difference in the 
number of trips per day, travel mode choice and travel purpose. Figure 2 shows the information on the different 
age group elderly people s daily trip frequency, with the age growing older,  daily trip frequency is 
decreasing; but  daily trip frequency drops not significant.  
Table 4. Different age group elderly people s travel mode share in Changchun (%) 
Gender  age walk bicycle public transport taxi Motor car else total 
Male  61-65 43.24 8.34 43.69 1.42 2.39 0.9 100 
 66-70 47.21 4.12 43.1 3.95 1.63 0 100 
 71-75 51.54 3.55 41.67 2.62 0 0.62 100 
 >75 55.94 0.79 38.26 2.64 1.06 1.32 100 
Female  61-65 45.59 3.83 46.82 1.99 0.46 1.3 100 
 66-70 52.74 1.03 43.34 2.05 0.51 0.34 100 
 71-75 50.78 1.22 44 2.96 0.52 0.52 100 
 >75 58.24 0 36.02 3.07 0 2.68 100 
From Table 4, we can find that both of the elderly males and females choose walk and public transport as their 
mainly travel mode; also the walk share is increasing with the age growing, but the public transport and bicycle 
share is decreasing with the age growing. But with the age increasing, less people choose cycle, that because the 
physical condition would not allow old people do more Physical Activity.  
Elderly people s travel purpose shift gradually from the earning life to the meet of individual psychological 
needs, which can been found in Table 5, more elderly people choose to go shopping and entertainment and 
physical training than the age below 60. And female more focus on go shopping than male, inversely more male 
choose the entertainment and physical training than the female. In the research of Pettersson and Schmöcker 
(2010), they also found that older elderly people taken more time per day on the recreational activities than 
average for younger old. 
Table 5. Different age group elderly people s trip purpose in Changchun (%) 
Gender age work school shopping entertainment and physical training 
visiting 
friends 
hospital home else total 
Male 61-65 5.82 0.13 20.3 11.96 8.28 3.23 42.66 7.63 100 
 66-70 3.52 0.43 20.17 11.16 8.67 4.03 44.98 7.04 100 
 71-75 2.32 0 22.07 13.12 8.02 3.4 43.83 7.25 100 
 >75 3.43 0.26 15.83 14.78 7.65 3.96 44.59 9.5 100 
Female 61-65 4.44 0.08 25.13 9.81 8.59 3.37 42.38 6.21 100 
 66-70 2.13 0.17 22.48 10.94 9.66 3.25 44.19 7.18 100 
 71-75 3.3 0.35 21.04 10.78 6.26 5.04 43.13 10.09 100 
 >75 1.53 0 17.24 9.96 7.28 6.9 44.06 13.03 100 
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3. Elderly People travel Behavior Comparison and Discussion 
3.1. The elderly people travel behavior comparison 
Table 6. Travel Mode share among different counties  
References  
City/ 
country 
Survey 
Year Age 
Mode share (%) 
walk bicycle public transport taxi 
Motor 
car(includes 
motorbike) 
other 
Collia et al. (2003)  America 2001 65+ 8.4 - 1.2 - 89.2 1.2 
Schmöcker et al. 
(2008)  
London/ 
England 
2001 65+ 40.36 - 28.29 0.50 30.85 - 
van den Berg et al. 
(2011)  Netherlands 2008 65+ 17.05 20.45 - - 62.50 - 
Zhang et al. 
(2007)  Beijing/China 2005 60+ 58.3 18.3 14.1 1.5 3.3 4.5 
This paper Changchun /China 2008 60+ 48.52 3.86 43.38 2.41 0.99 0.77 
From Table 6, the elderly people travel mode choice among China, America, England and Netherlands has 
biggest difference. In Changchun, China, almost half of the elderly people choose walk, but in developed 
countries, more than 30 percents of the elderly people choose motor car to travel. Meanwhile, the different cities 
of China, the elderly people s bicycle choice is decreasing with the age growing older.  
The non-motorized travel modes are still in a dominant position (the walk and bicycle mode have share more 
than 50 percent), the motor car share a less percent than the foreign developed countries, is the USA, it even 
reaches at 89 percent. The main reason of this phenomenon is because the lower car  ownership in 
China. From Table 1 can find that less than 2 percent of the elderly people have car license, which is much lower 
than in USA (Burkhardt et al., 2000). 
On the other hand, the living circumstances and people s tradition perception also impact elderly people s 
travel behavior. Less elderly people in Changchun use personal computer, network, and hotline to ask for the 
travel information, such as the bus route, arriving time, and transfer information. Meanwhile, with the age 
growing, elderly people can not remember the complicated travel information for the decreasing memory.  
3.2. The elderly people travel behavior discussions 
There has been a wide array of policy considered for the purpose to improve the elderly people s travel 
activity, and three particular policies seem relevant in China. These include the combination with land use and 
transport planning, the improvement of sidewalk and other transport infrastructure, and the accessibility of public 
transport services.  
(1) The combination with land use and transport planning 
Refer to the research of Jim and Chen (2003), Sugiyama and Thompson (2008), the elderly s social 
activities have the association between neighborhood land use and environment. So we suggest the combining 
with the land use to improve the elderly people travel mobility. The urban area should provide more green parks 
or neighborhood open space for the elderly people to attend recreational activities.  
(2) The improvement of sidewalk and other transport infrastructure 
In order to improve the elderly people travel mobility and safety, Hildebrand (2003) put forward to balance the 
mobility and safety. Oxley et al. (2010) suggested the urban road designers paying more attention on the road 
879 Xiaowei Hu et al. /  Procedia - Social and Behavioral Sciences  96 ( 2013 )  873 – 880 
design aspect to reduce elderly  serious injury and fatality rates. The improvement of urban road transport 
infrastructure will be helpful for the elderly people travel activity, such as the sidewalk, bicycle path and one way 
street convert to two way street.  
(3) The accessibility of public transport services 
Mercado (2007) suggested the improving public transport service for the elderly people travel mobility; Alsnih 
and Hensher (2003) had identified the public transport can be an alternative to the private car for the elderly 
people s mobility and accessibility. Also, in the survey of Changchun, more than 75 percent of the people choose 
to develop conventional bus and subway service. In China, there are less elderly people have car license and own 
their private car than the developed countries, Table 3 also presented that more elderly people choose public 
transport to travel, the improvement of accessibility of public transport services can not only increase the elderly 
people mobility, but also can get public support and reduce urban transport air pollution emissions. 
4. Conclusion 
This paper presented a survey and analysis of elderly people travel behavior in Changchun, China, including 
the different gentle elderly people s trip frequency per day, trip purpose, and mode choice. More elderly people 
choose to go shopping and entertainment and physical training than the age below 60. And female more focus on 
go shopping than male, inversely more male choose the entertainment and physical training than the female. With 
the age increasing, more and more elderly people choose walk as the main travel mode, and less people choose 
bicycle or motor car to travel.  
Then we compare the difference between developing countries and developed countries on elderly people 
travel behavior, as well as analyze the reason of these phenomena. In China, almost half of the elderly people 
choose walk, but in developed countries, more than 30 percents of the elderly people choose motor car to travel, 
that is because the private car ownership and license hold is quite lower in China, especially the elderly people. 
With the goal to improve elderly people s mobility and comfortableness, this paper also discusses three kinds 
of urban passenger transport management policy measures, including the combination with land use, the 
improvement of sidewalk and other transport infrastructure, and the accessibility of public transport services. 
This research could provide more effective and suitable transport management policy measures to accommodate 
the elderly people era, and so contribute to sustainable transport development in city. 
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